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© A modifier for resin and rubber of which an active ingredient is a reaction product of a styrene-maleic 
anhydride copolymer (A) with a poly(alkylene oxide) monoalkyl ether (B), and/or a metal salt thereof, which 
modifier improves processability and properties of resins or rubbers. For example, it provides resins or rubbers 
with antistatic properties. It also enhances dispersibility of additives, e.g., a flame retardant or fillers incorporated 
in the resin or the rubber, provides resins or rubbers with, for example, excellent flame retardancy and prevents 
the additive or the filler from blooming. 
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The present invention relates to a modifier lor resins and rubbers. More particularly, it relates to a 
modifier for resins and rubbers for improving their properties, particularly, antistatic properties, flame 
reterdance and processability by compounding it in various kinds of polymers such as thermoplastic resins 
snd rubbers. 

Various kinds of polymers such as resins and rubbers are used in a large amount in a wide variety of 
fields such as automobile parts, electrical equipment components, information and communication equip- 
ment components, interior and exterior decorative articles, packaging materials, industrial products, mis- 
cellaneous goods, etc. taking advantage in their respective processabilities and physical properties 

r. hh«°T er ' thefe f' 6 many Pr ° blemS t0 156 SO ' Ved ,or physical Pities and processability of resins and 
rubbers For example, molded products prepared from many kinds of resins and rubbers are likely to be 
^rostabcally charged since they are insulators. Consequently, they capture dusts in air on its surface, 
which detenorate appearance of the products therefrom; electrical shock or spark generated by discharge of 
accumulated electrostatic charges therein may cause fire or explosion; and malfunction in eleclronic 
equipments may occur. 

Polymers such as resins or rubbers can be generally provided with antistatic properties by incorporat- 
ing therem or coating thereon carbon black, metal powders, or organic antistatic agents of various kinds 

^Z7\ 5f T* C T b0 " b ' aCk ° r 3 m6tal P0wder deteri °rates excellent mechanical characteristics or 
processabHrty of tfie polymers which they have originally, or makes their coloring to any color difficult. On 

Ire TZ^'^ W3ter a T bin9 Compounds such 35 P°'y<alkylene oxide) or organic antistatic agents 

Err °\ surfactants are coated on their surface - *° 

nrZolL bV WaShl " 9 ° r Wipi " 9 ° f the Surface - ,f a ,a '9 e amou "« °' an antistatic agent is 

incorporated .n order to maintain antistatic properties, the excessive antistatic agent bleeds out on their 

T ^ 88e , -T 9, T 1 *" 19 in Pr0b ' emS SUCh as stickiness on the surface or ^hesion of dusts 

* ™Z1TTJC^ P may m ,or examp,e - a mo,d stains durin9 mo,din9 or faulti,y 

. I ak J" 9 ' h6 K ab0V9 P "? b,ems int0 consideration, when any property of a resin or a rubber is intended to 
modified 3 * '* Sh ° Uld ^ SUffident compatibilitv witn 1,16 resin or the rubber to be 

,„ ~Jl iS an ,°K bieCt » f thepresent invention to provide a polymer modifier which is efficient for modifying 
so resins or rubbers. Parficularly, it is an object of the present invention to provide a polymer modifier 2 

Tr ° r "f?" ^ imPr0V6d Pr ° PertieS SUC " 35 antistatiC prope ^ which can lastt a 
SLE^SL 3 Tl re,ardance " and in W d processability. The above objects have been 
achieved by the surprising finding of a modifier which comprises a reaction product of a specific styrenic 
copolymer with a poly(alkylene oxide) monoalkyl ether. ^ 

35 ™ m ^ C °H din9 ! y ' I! Pr6Sent inV6nti0n pr ° VideS 3 modi,ier for resin or rubber wh ich comprises at least one 
compound selected from a reaction product of a styrene-maleic anhydride copolymer (A) and a poly- 
(alkylene oxide) monoalkyl ether (B) and a metal salt thereof. " P y 

r^n^ST* i "7 nti ° n a,so provides a thermoplastic resin composition which comprises a thermoplastic 
res n and the modifier of the present invention in an amount of 0.1 to 25 % by weight of the thermoplastic 
40 resin, and also a molded product therefrom. mermopiastic 

nf JUlUTT inV ! nUOn fUfther Pr ° VideS 3 rubber com POSition which comprises a rubber and the modifier 
mere^T " " am ° Unt ° f ai t0 25 % by WeigW 0f •» and also a molded product 

Although the poly(alkylene oxide) monoalkyl ether itself is known to have antistatic properties, its effect 
is low in comparison with anionic or cationic surfactants and is lost by water-washing a product havmg me 
po.y(a.kylene ox.de) monoalkyl ether or wiping its surface. When it is incorporated in a polymer inT?a ge 
amount to prepare a molded product, it tends to bleed out on its surface due to poor compattbi. ity of S 

E?SyT T &) m H n0alky ' eth6r With ^V™* t0 Cause probtems such 38 ^ness on a surface of 
the molded product or detenorations of mechanical properties thereof 

The present invention can solve such the problems using a so-called "comb-like" polyol ether having 
an approbate molecular weight comprising polystyrene units in main chains and polygene o*de) 

ZSir er H ntS Sid , e 1 chains ' which « 06 by reacting a termina. hydro J groupTi 

po.y(aJkylene oxide) monoalkyl ether (B) with an anhydride group of a styrene-maleic anhydride copolymer 
(A). That .s, a comb.nat.on of the polystyrene units in the main chain which increases compatibL with 
sTructl re n n a S ° f ^ h ^ P0,y < a,kylene oxide > —oalky. ether units bonded thereto in a comb-Z 
fit « h T ' nCreased modular weight which gives rubber elastic properties can develop characteristic 
features wh.ch are not exh.bited by conventional modifiers, for example, antistatic agents 
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The comb-like polyol ether, i. e., the reaction product of the styrene-maleic anhydride copolymer with 
the poly(alkylene oxide) monoalkyl ether can be led to a salt structure thereof with various metals (that is, 
an ionomer structure), making use of carboxyl groups generated by the reaction of the styrene-maleic 
anhydride copolymer with the poly(alkylene oxide) monoalkyl ether, and/or unreacted acid anhydride groups 

5 in the styrene-maleic anhydride copolymer. The salt structure can not only enhance the above mentioned 
rubber elastic characteristics but also decrease volume resistivity of the comb-like polyol ether itself. 
Therefore it meets the purpose of the present invention and is a preferred embodiment of the present 
invention. Examples of the metal ions are a lithium ion, a sodium ion, a potassium ion, a magnesium ion, an 
aluminum ion, a zinc ion, etc. 

10 The comb-like polyol ether according to the present invention has high affinity to various kinds of 
additives or fillers to be incorporated into resins or rubbers which have various polar groups. Therefore, it 
improves their dispersibility in a matrix polymer and efficiently decreases the problems such as poor 
appearance of a molded product therefrom and mold staining caused by blooming. Furthermore, it may 
improve processability of resin or rubber and their impact resistance depending on the kinds of the resin or 

75 the rubber. 

The figure 1 shows IR spectra of a modifier according to the present invention and its raw materials. 

The styrene-maleic anhydride copolymer (A) used as a raw material in the present invention has a 
number average molecular weight of 1,000 to 400,000 and a copolymerization molar ratio of styrene to 
maleic anhydride of 1 : 1 to 9 : 1. For example, when the reaction of the styrene-maleic anhydride 
20 copolymer with poly(alkylene oxide) monoalkyl ether is carried out in a reactor in the absence of a solvent, 
the copolymer preferably has a number average molecular weight of 1 ,000 to 4,000 and a copolymerization 
molar ratio of 1 : 1 to 5 : 1 . When the reaction is carried out in an extruder for plastics, the copolymer has 
preferably a number average molecular weight of 150,000 to 400.000 and a copolymerization molar ratio of 
4 : 1 to 9 : 1. An example of the former is SMA (a trademark) resin commercially available from Elf 
25 Atochem and an example of the latter is DYLARK (a trademark) commercially available from Arco Chemical. 

The poly(alkylene oxide) monoalkyl ether used as a raw material in the present invention is preferably 
represented by the general formula: 

FhO-fCHa-CH-OJn-H 
R 2 

wherein Ri represents an alkyl group containing 1 to 4 carbon atoms, R2 represents a hydrogen atom or an 
35 alkyl group containing 1 or 2 carbon atoms and n is an integer of 5 to 1,000. The poly(alkylene oxide) 
monoalkyl ether may be a homopolymer or a copolymer (for example, a monoalkyl ether of a copolymer of 
a alkylene oxide in which R2 is hydrogen and that in which R2 is a methyl group). Among them, poly- 
ethylene oxide) monomethyl ether is most preferred in views of its reactivity and properties of the reaction 
product therefrom. 

40 The poly(alkylene oxide) monoalkyl ether preferably has a number average molecular weight of 100 to 
5,000. When its molecular weight is less than 100, antistatic properties of the reaction product may be 
poorer. When it is more than 5,000, its reactivity with the styrene-maleic anhydride copolymer may be 
lower. When the carbon atom number in the alkyl group in the poly(alkylene oxide) monoalkyl ether 
exceeds 4, antistatic properties of the reaction product may also be insufficient. Poly(alkylene oxide) may 

45 be contained in an amount of not more than 20 mole % in the poly(alkylene oxide) monoalkyl ether so long 
as the reaction product is gelled. The incorporation of poly(alkylene oxide) is preferred in some cases since 
it can shift the molecular weight of the combform polyol ether to a higher side and enhance rubber elastic 

properties thereof. The reaction of the styrene-maleic anhydride copolymer (A) with the poly(alkylene 
oxide) monoalkyl ether (B) may be carried out either in a batch manner using a reactor equipped with a 

50 heater and a stirrer, or in a continuous manner using a single screw or twin screw extruder which is 
conventionally utilized for kneading or molding resins or rubbers. In any manner, the styrene-maleic 
anhydride copolymer (A) and the poly(alkylene oxide) monoalkyl ether (B) are fed in such amounts that a 
molar ratio of a terminal hydroxyl group in (B) to a maleic anhydride group in (A) is in the range of 1 .2 : 1 to 
0.1 : 1, preferably 0.8 : 1 to 0.2 : 1. When the molar ratio is more than 1.2 : 1, unreacted poly (alkylene 

55 oxide) monoalkyl ether (B) may remain in an excessive amount in the reaction product, causing surface 
tackiness of the molded article comprising the reaction product and deteriorated mechanical properties 
thereof. When it is less than 0.1 : 1, antistatic properties may be insufficient. 
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mJt^n 8 , ba ^l2! anner Jl Sin9 3 reaCt0f ' ** ^'V^'ky'ene oxide) monoalkyl ether (B) is charged into a 
eactor m a predetermined amount and is heated to a temperature of 120 to 200-C, preferably 140 to 
•TJL a H nrt 7 e " atmos P" ere - T "°n the styrene-maleic anhydride copolymer (A) in a form of powder 
or pe let ,s gradually added to a predetermined amount with stirring thereto to react with the polyfalkvlene 
5 oxjde) monoa.M ether for 10 to 300 minutes, preferably 30 to 180 minutes. When the Z^SSS2 
s lower than 120' C, the reaction system has a high viscosity, resulting in a low reaction rate and Knee a 

ZvZTT* Z i, ; S t K high t ,h3n 200 ' C ' ^"position of the po.y(a.ky.ene oxide) monoalky Xr 
may occur. It ,s .mportant that the reaction is continued to a conversion for the poly(alkylene oxide) 
monoalkyl ether of not lower than 50 %. preferably not lower than 65 %. The conversi™ £ measur Jin a 

jam 30 rr* an ; ount of 30 aqueous sodium hydroxide is ***** *> ™ *>™™ of «» 

P I ' th6 T' t,n9 miXtUrS iS ^ 34 3 r00m te mperature for 20 minutes and then back- 
up ^ 30 a t qU T S " lfUfiC add - ,n «** to ^ease the conversion, it is preferable in some cases to 
use an appropriate solvent or catalyst. 

f5 oollXlT^ b0d> n ° f ^ XCh mann9r reaCti0 " inV0 ' VeS ^ Steps ' ,n the f,rst ring-opening 
eThrZhTl 3 * r y J 6ne ° X,d f iS C3rried ° Ut *• PrSSenCe ° f an a,Coho1 such as "ethyl a^ho? 
m^lTh ? T IV 1 ?" ° r 3 ,0W m ° ,eCUlar Weight 9,yco1 monoa,k y' eth «r su <* as ethylene glyco 
NaTS I tZ'l * ™ ? yC °' mor,omethyl ethef and the like using a hydroxide of a. J metafs (U 
IIS, 1, ^ 88 i If 8 ' 3 feaCt0r t0 ° btai " 3 P°'y(alkylene oxide) monoalkyl ether (B). In the 
20 SSLST. ! t, ° n - react,0n °' 1,16 P°'y(a'kylene oxide) monoalkyl ether obtained in the first step and still 
20 ma.nta.ned at a temperature of 140 to 180-C by heat generated in the ring-opening polymerization is 
earned out w.th a styrene-maleic anhydride copolymer (A) in the same reactor in the second sLe 

~" tm " 0US ma " ner USi " 9 3 Sin9 ' e screw or Wm screw e ^rier. a styrene-maleic anhydride 
Z^TJ A) 3nd a Xylene oxide) monoalkyl ether (B) which are raw materiais. and optionSya 
hermoptestc res.n used as a diluent (C) are fed quantitatively thereto, molten and kneaded af a 
25 temperature of 150 to 250'C to be allowed to react. A styrene-maleic anhydride copolymeMAlhaving a 
number average molecular weight of 1.000 to 4.000 may be used alone. AKema Jly ^rene mafeic 

mTrewTinT <A l 3 nUmb8r 3Vera9e m ° ,eCU,ar weight of *>™ to «** maTb? blended 
therewith in an appropriate amount 

150 to^r Tn'f^ resin , f ° ra dNuent (C) has 30 a PP ro Priate melt viscosity at a temperature of 

150 to 250 C and no reacfive polar group. Examples of the thermoplastic resin are polyolefine resins such 

l^ZTZ V*™**" and P0,yStyr6ne r6SinS SUCh as V**™* ^-rLif J^^ 
< ? COP ° ,ymer ° r acr y ,onitri| o-butadiene-styrenecopolymer. The thermoplastic res^for a 

tSSS "? am ° Unt ° f 05 10 10 ,imeS ' preferably 1 to 5 « mes the «" of L styrene-maleic 

anhydnde copolymer (A) and the poly(alkylene oxide) monoalkyl ether (B) 

fl nh U H l !L POly(a ! kylene ^ Xid6) m ° n0a,kyl ether (B) ' «•** is P revious| y mi >«* with the styrene-maleic 
anhydnde copolymer and optionally the thermoplastic resin for a diluent (C) in a batch type mixer may 

1 feeder of Sl^i' " ^ " Ca " be ,ad as a ««" iquS throuJhl 

side feeder of the extruder thereto using a pump. 

Metal salts of the reaction product of the styrene-maleic anhydride copolymer and the polyfalkvlene 

LLS 1*11 ♦ . SUCh 88 Steara,e ° f various metals to 1,16 reaction P ro duct. and heating and 
kneading the mixture at a temperature of 150 to 250 -C to neutralize the above reaction product Preferred 

l^J^jSfr* P ° taSSiUm ' S ° diUm ' ma9neSiUm ' a '" and -c 10^90 motet ol 

ttie sum of the acid anhydnde group remaining in the reaction product and the by-produced carboxylic add 
group during the reaction is preferably neutralized. The neutralization may be carried ouJewSTTbS 
mo using a reactor equipped with a stirrer or in a continuous manner using a single or ^in ^ 

The reaction product of the styrene-maleic anhydride copolymer (A) and the polyfalkvlene oxidei 
monoalkyl ether (B) and/or the metal salt thereof are used as a modifier of polyme's S,^ Tubbed 
ZeZ 6 !? the,r properties and Processability. for example, improvement? fn antistatic proves 
aSvet^c Pr ° P ' ,mPaCl feSiStanCe ^ f ' 0Wabimy ' ^ Preventi0n of mo,d dooming oi 

or cZvml^r I?" bV m0difier 3CCOrdin9 10 *• present imention in o'"de homopolymers 

2,.vetf°!Z Z ? propyle " e > b ^ne. pentene. hexene. octene. etc.. for example. 

S£ IrtSSSST ethy, T Pr ° Py,ene C0P0,ymer ' eth y |e "^utene copolymer, ethy.ene-hexene 
% . . 9 copolymer; olefinic polymers, i.e., copolymers of an olefin mentioned above 
and a po a monomer other than olefin in which the define is a main component, for example ethylene- 
viny. acetate copolymer, ethylene-methy. methacryiate copolymer, ethy.eneacry.c acid S^TZ- 
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ylene-vinyl alcohol copolymer, and an admixture thereof. 

They also include homopolymers or copolymers of unsaturated carboxylic acids or their alkyl esters, 
such as acrylic acid, methacrylic acid, methyl acrylate or methyl methacrylate; or vinyl esters such as vinyl 
acetate or vinyl butyrate, and an admixture of the homopolymer or the copolymer. 

5 They further include halogen-containing resins such as polyvinyl chloride, polyvinylidene chloride, 
chlorinated polyethylene or chlorosulfonated polyethylene; homopolymers or copolymers of styrenic mon- 
omer, such as styrene, a-methylstyrene or vinyl toluene; vinyl aromatic polymers such as copolymers of the 
styrenic monomer and acrylonitrile monomers, maleimide monomers, acrylic ester monomers, or maleic 
monomers, and an admixture of such the polymers. The vinyl aromatic polymer may be modified by a 

10 rubber polymer. The rubber polymers include polybutadien, styrene-butadiene copolymer (HIPS), butadi- 
ene-acrylonitrile copolymer (ABS), ethylene-propylene-diene copolymer, butadiene-acrylic ester copolymer 
(MBS), etc. 

The polymers to be modified by the modifier according to the present invention further include 
engineering plastic resins such as polyphenylene ether, polyethylene terephthalate, polybutylene tereph- 

15 thalate, polyamide, polycarbonate, polyacetal, polysulfone, polyether sulfone, polyphenylene sulfide, 
polyarylate, etc. They may be chemically modified, alloyed, or reinforced, for example, with glass fiber. 
Examples of the alloyed resin are polyphenylene ether/rubber modified polystyrene, polyphenylene 
ether/polyamide, polycarbonate/ABS, polycarbonate/polybutylene terephthalate, polypropylene/polyamide, 
poiypropylen/polybutylene terephthalate etc. 

20 The rubbers to be modified by the modifier according to the present invention include natural rubbers, 
ethylene-Q-olefine copolymer rubber, isoprene rubber, isoprene-isobutylene copolymer rubber, styrene- 
butadiene copolymer rubber, chloroprene rubber, epichlorohydrine rubber, acrylonitrile-butadiene copolymer 
rubber, etc. The ethylene-a-olefine copolymer rubber means a copolymer of ethylene and least one a- 
olefine (EPM) or a copolymer of ethylene, at least one a-olefine and at least one non-conjugated diene 

25 (EPDM). Examples of the a-olefine are propylene, 1-butene, 1-pentene, 1-hexene. etc. Examples of the non- 
conjugated dienes are dicyclopentadiene, ethylidenenorbornene, 1 ,4-hexadiene. methyltetrahydroindene, 
methylnorbornene. etc. 

The modifier according to the present invention is added to the polymer or the rubber in an amount of 
0.1 to 25 % by weight, preferably 0.2 to 15 % by weight, based on the weight of the polymer or the rubber, 

30 depending on modifying purposes, to form a composition. 

According to final use of the molded product, heat stabilizers, age resistors, antioxidants, light 
stabilizers, lubricants, anti-fogging agents, pigments, organic colorants, fluorescent agents, releasing agents, 
processing aids, plasticizers, reinforcing agents such as glass fiber, mica or fibrous potassium titanate, filers 
such as calcium carbonate or talc, flame retardants and the like may be incorporated into the resin or the 

35 rubber in combination with the modifier according to the present invention. 

The modifier according to the present invention has characteristic that it provide various kinds of resins 
or rubber with so-called "permanent antistatic properties". However, conventional antistatic agents such as 
sodium alkylbenezenesulfonate or sodium salt of sulfonated paraffme are not particularly limited to be 
coused in order to obtain stable antistatic properties immediately after molding. 

40 When the modifier according to the present invention is used in combination with a flame retardant, it 
can enhance dispersion of the flame retardant in the thermoplastic resin or rubber to be modified. 
Additionally, the modifier itself may be efficiently converted into a dense carbonized substance during 
combustion to prevent internal diffusion of oxygen and heat transfer. 

The flame retardants used include organic halogen compounds described in Japanese Patent Kokoku 

45 No. 61303/1993, for example, decabromodiphenyl ether, decabromodiphenylethane, terabromo bisphenol 
sulfone bis(dibromopropyl) ether, tetrabromobisphenol A type epoxy resin, etc.; organic phosphorus 
compounds, for example, triphenyl phosphate, cresyldiphenyl phosphate, etc.; metal hydroxides, for 
example, aluminum hydroxide, magnesium hydroxide, etc.; and fire retarding aids, for example, antimony 
trioxide, molybdenum trioxide, etc. 

50 Particularly, a composition which comprises the modifier according to the present invention, a nitrogen- 
containing condensed phosphoric acid compound and optionally a metal-containing compound which has 
carbonization-enhancing effect in an appropriate ratio can be used for polypropylene, polyethylene, 
polystyrene, etc. as a high-performance "non-halogen flame retardant" which generates little toxic combus- 
tion gas. 

55 Examples of the nitrogen-containing condensed phosphoric acid compound are ammonium poly- 
phosphate, polyphosphoryl amide, ammonium polyphosphoryl amide, melamine polyphosphate, melamine- 
modified ammonium polyphosphate, melamine-modified polyphosphoryl amide, melamine-modified ammo- 
nium polyphosphoryl amide, melamine-modified polyphosphoryl carbamate, polyphosphoryl carbamate, a 
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phosphonc ac.d-urea-dicyandiamide-melamine reaction product, a phosphoric anhydride-urea-melamine- 
ammomum bicarbonate reaction product, a phosphoric anhydride-urea-melamine-ammonium bicarbonate- 
dicyanod.am.de reaction product, and an admixture thereof. The nitrogen-containing condensed phosphoric 
acd compound which has a water-insoluble content of not less than 80 % by weight due to sufficiently 
increased condensation degree by calcining is particularly preferred. 

The nitrogen-containing condensed phosphoric acid compound is usually used in an amount of 5 to 50 
A by weight, preferably 10 to 40 % by weight, based on the weight of the resin or the rubber to be 
modified. 

The metal-containing compound which has carbonization enhancing effect is a compound which 
.ncreases an amount of carbonized residue after combustion to enhance flame retardant effect although its 
mechanism is unclear. Examples of the metal-containing compound are organic metal complex compounds 
as descnbed in K.no Zairyo". vol. 11. No. 6. 34-41 (1991) such as ferrocene, copper dimethylglyoxime. 
copper acetylacetone, hydroquinoline-nickel, etc; metal salts, metal oxides, metal hydroxides and the like 
such as aluminum hydroxide, magnesium hydroxide, calcium magnesium hydroxide, zirconium hydroxide' 
magnesium borate, manganese borate, calcium magnesium borate, titanium oxide, tin oxide, nickel oxide' 
zinc oxide, etc. They may be obtained from natural resources. 

Particularly preferred are zinc oxide, zinc dithiocarbamate compounds, zinc mercaptobenzothiazole 
compounds, zinc salicyl aldehyde compounds, zinc borate, alkali earth salts of boric acid and an admixture 
thereof in views of flame retardant effect and industrial availability thereof. 

The meta<-containing compound are usually used in an amount of 0.5 to 5 % by weight, preferably 1 to 
3 % . based on the weight of the resin or the rubber to be modified. 

The resin or the rubber to be modified and the modifier according to the present invention are melt- 
kneaded together with the optionally added above described additives and fillers to prepare a composition 
and the compos,t.on is then molded to make a molded article. Conventional equipments such as a Henshel 
mixer, a tumbling mixer, a Banbury mixer, a mixing roll, a kneader. a single or twin screw extruder and the 
like can be used for mixing or melt-kneading. 

The molding can be effected under conventional conditions depending on the kind of the resin or the 
rubber by conventional manners such as injection molding, extrusion molding, blow molding, compression 
moldmg and the like. However, since the addition of the modifier according to the present invention 
mcreases flowabihty of the resin or the rubber, it is also possible to effect molding under milder conditions 
..e.. at a lower temperature under a lower pressure, than conventional conditions for the resin or the rubber 

The molded product can be used in wide field of applications, for example, parts of electrical and 
electromc equ.pments. for example, a TV set. a video recorder, a computer, a word processor, etc.; and 
parts of information and communication equipments; parts of automobiles, for example, a bumper an 

™ST ST? f ^ 3 tir6 ' 6tC - 33 We " 33 interior and exterior decorative a *icles. packaging 
materials, industrial materials, miscellaneous goods, etc. 

EXAMPLES 

40 The present invention will be illustrated by Examples more in detail. 
Example 1 
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eJrl^a^T^ T^""" an electromagnetic stirrer, 200 g of diethylene glycol monomethyl 
ether and 0.4 g of sod.um hydrox.de m a flake form were charged and heated to 110-C under a nitrogen 

fr^r J2l 3 9 f I"? 3 " 96 W3S eff9Cted three times with eth y ,ene oxide - *» mi *"'e was heated to 
170 C. 1440 g of ethylene oxide in a liquid form was added over 2.5 hours while keeping an internal 
pressure at 2 kg/cm* and an internal temperature at 160 to 170 -C with an external water-cooling system to 
obtam a polyethylene oxide) monomethyl ether (referred to as MEG-1 hereinafter). A hydroxy value as 
measured by Standard Analysis and Test Method for Fat and Oil established by Japan Oil Chemistry 
Assoc.at.on (Pyridine-Acetic anhydride Method) was 58.3 mg KOH/g ^nem.siry 

with^ln^n'Tf 'V* C ° 0,ed spontaneous, y to 140 * c the interna, atmosphere was exchanged 
w.th n.trogen, 800 g of a styrene-male.c anhydride copolymer (a number average molecular weight- 1 900 a 

tZ2TT<Z*VZ:* i0 ° f Styrene t0 ma ' eiC anh »* WK 3 : »■ commercially available under a 
trademark of SMA 3000 from Elf Atochem) in a powder form was gradually added thereto under an ambient 
pressure and nrtrogen atmosphere and dissolved therein with stirring . They were reacted at 180' C for 2 
hours to obtain a cornb-like polyol ether (referred to as SPO-1 hereinafter). SPO-1 was a soft wax-like solid 
The convers.cn of MEQ-1 was 78 % as calculated from the acid value determined by the above described 



EP 0 669 364 A1 



titration method. 

Fig. 1 shows IR spectra of MEG-1, SMA-1 and SPO-1. It can be seen that, as the result of the reaction, 
peak strengths due to an acid anhydride group at 1,780 cm- 1 and 1,860 cm* 1 are decreased and a new 
peak due to an ester group at 1,730 cm" 1 is developed in place thereof. 

5 

Example 2 

Into a 1 L glass flask, 400 g of polyethylene oxide) monomethyl ether having a number average 
molecular weight of 550 (OH value: 102 mg KOH/g, commercially available under a trademark of UNIOX M- 

w 550 from Nippon OH & Fats Co., Ltd.) (referred to as MEG-2 hereinafter) in a liquid form was charged and 
heated to 90 *C under a nitrogen stream with stirring. After 200 g of a styrene-maleic anhydride copolymer 
(a number average molecular weight: 1,600, a copolymerization molar ratio of styrene to maleic anhydride: 
1:1, commercially available under a trademark of SMA Resin 1000 from Elf Atochem) (referred to as SMA- 
2 hereinafter) in a powder form was gradually added thereto. They were reacted at 180* C for 3 hours to 

75 obtain a comb-like polyol ether (referred to as SPO-2 hereinafter). SPO-2 was a viscous paste. The 
conversion for MEG-2 was 85 %. 

Example 3 

20 Into a 1 L glass flask. 400 g of a comb-like polyol ether (SPO-1) which was prepared in the same way 
as in Example 1 was charged and heated to 90 -C under a nitrogen stream with stirring. After 15 g of zinc 
stearate was then added thereto, the resulting mixture was further heated to 170* C and stirred for 2 hours 
to give a transparent homogeneous liquid composition (referred to as SPO-3 hereinafter). SPO-3 was a hard 
block at a room temperature and is considered to be a product from a so-called "ionomerization reaction" 

25 judging from a comparison of its properties with that of SPO-1 which is a starting material thereof. 

Comparative Example 1 

Into a 1 L glass flask, 400 g of polyethylene glycol having a number average molecular weight of 600 
30 (PEG 600, commercially available from Nippon Oil & Fats Co., Ltd.) in a liquid form was charged and 
heated to 90 'C under a nitrogen stream with stirring. 200 g of SMA-2, which was the same as used in 
Example 2, was then gradually added and the mixture was heated to 170* C. As SMA-2 was dissolved, the 
viscosity of the reaction system was rapidly increased and stirring became impossible. Therefore, the 
reaction was stopped. This can be considered to result from an intermolecular cross-linking reaction of the 
35 styrene-maleic anhydride with polyethylene glycol. 

Example 4 

In the same way using the same instruments as in Example 2, 300 g of a polyethylene oxide) 
40 monomethyl ether having a number average molecular weight of 2,000 (commercially available under 
UNIOX M-2000 from Nippon Oil & Fats Co., Ltd.) (referred to as MEG-3 hereinafter) was reacted with 200 g 
of SMA-1 which was the same as used in Example 1 to obtain a comb-like polyol ether (referred to as SPO- 
4 hereinafter). The conversion for MEG-3 was 69 %. SPO-4 was a hard block at a room temperature and 
could be easily crushed with a mallet. 

45 

Example 5 

In the same way using the same instruments as in Example 2, 400 g of a polyethylene oxide) 
monomethyl ether having a number average molecular weight of 1,000 (commercially available under a 

50 trademark of UNIOX M-1000 from Nippon Oil & Fats Co., Ltd.) ( referred to as MEG-4 hereinafter) in a wax 
form was reacted with 200 g of a styrene-maleic anhydride copolymer (a number average molecular weight: 
1,700, a copolymerization molar ratio of styrene to maleic anhydride: 2:1, commercially available under a 
trademark of SMA resin #2000 from Elf Atochem) (referred to as SMA-3 hereinafter) in a powder form to 
obtain a comb-like polyol ether (referred to as SPO-5 hereinafter). SPO-5 was a hard block at a room 

55 temperature. The conversion for MEG-4 was 81 %. 
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Example 6 



trademark of UN.OX M-400 from n7 PP o TSl £?£ Z?, , * ?° (COmmercia "y available under a 
form was reacted with 320 g of a Tren^maleJ anh h ( t0 38 MEG " 5 h ^inafter) in a liquid 

used in Example 1 to obtain a aJ!lSS^TS^ t T****?" (SMA " 1) Which was the ™™ as 
rubbers block at a rem tempe^^ SPO-4 was a tough 
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75 



20 



maleic anhydride copolymer (SMA-1) With 200 » 0f a ^ 

polyol ether (referred to as SPO-7 tiSSLTgS?^ * " 1 t0 0btain a CoM ° 

conversion for MEG-4 was 80 % ere,narter >- SPO-7 was a viscous paste at a room temperature. The 



Example 8 



25 



30 



35 



40 



45 



50 



«ilSir^:^ * « « o* . po, y( eth y .ene oxide) 
which was the same as used in Examrte 1 to ohSf IT.* 4 W3S reacted with 200 9 of SMA-1 
hereinafter). The conversion for MEG-3 wi 65 * S>nl T (referred to as SPO-8 

could be easily crashed with a mallet ^ WaS 3 hard b,ock at a room temperature and 

Application Examples 1 tn r 

« u^^ - *« «0 mi,, commercial, 

ether prepared in Examples (SPO) wSmUaSt^J • hem ' Cal ^ Ud - )( a comb -"' ka Poly* 

kneaded at ,60-C for 10 m!n. using a be 'ch IZ^PBwZV ^ 1 ** the miXtUre was 
Shokai Co.. Ltd.). The resulting mixture was ; heat T<ZZ *™ ^ yP6, """""^ available from Irie 
test piece of 12 cm x 12 cm x 2 * 2 C °°* C under 100 for 5 mi, to obtain a 

and had a good appearance "The Test p ece was^ Z nfH *? *°" d 00 Surface tacki "^ 
humidity of 50 % for one day and then wa^vTh ? , f 3 tem P era1ure <* 23'C and a relative 
resistance was measured using ti suUn ^^JS,^ ^ ^ **» ^ "» "*» 
Electronics. Ltd.). Half-life of accumulated ch^T^.2L^ J^T"^ avai,able from Toa 
an electric voltage of -10 KV was applied thereto orT l « ^ W3S 3,80 measured when 

Shishido Shokai Co.. Ltd.). Tests resuTSe g^in Tab.^ H l 9 * Stat ' Ch ° neSt met6r <S " 4104 b V 

Comparative Application Example 1 

O.I & Fats Co.. Ltd.) in a powder form was u^l ^^tsT^T^ fr0m 
present invention. Test results are given in TaWe The ! P ° ly ° l 6ther accordin 9 to «" 

immediately after the hot pressing. 

.. me xesi piece showed high surface tackiness 

Comparative Application Exampte o 

uJtsrs assess rs r r um <«~«~- - 

Table 1. P VO{ etner accor ding to the present Invention. Tests results are given in 
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Table 1 



5 


Antistatic Effect on Polystyrene 




MnHifiar 

IVHJUI 11(71 

(Amount added, parts by weight)* 1 


Surface Resistance (QAj) 


Half-life of Accumulated 
Charge (sec.) 


Before 
water wash 


After water 
wash 


Before 
water wash 


After water 
wash 


10 


Appl.Ex.1 


SPO-1 (15) 


3x1 0 11 


2x10" 


1.3 


1.9 




Appl.Ex.2 


SPO-2 (10) 


5x1 0 12 


9x1 0 12 


4.7 


6.5 




Appl.Ex.3 


SPO-3 (10) 


2x1 0 12 


6x1 0 12 


2.1 


2.3 




Appl.Ex.4 


SPO-4 (15) 


8x1 0 11 


6x1 0 11 


0.7 


1.4 




Appl.Ex.5 


SPO-5 (15) 


3x1 0 11 


1x10" 


0.6 


0.8 


15 


Appl.Ex.6 


SPO-6 (20) 


7x1 0 10 


9x1 0 10 


0.4 


0.3 




Co.Appl.Ex.1 


PEG2000 (15) 


6x10 10 


4x1 0 U 


0.2 


>120 




Co.Appl.Ex.2 


DBS (2) 


4x1 0 12 


7x1 0 15 


1.5 


39.1 



Note: 

* 1 Amount added of modifier per 100 parts by weight of polystyrene (commercially available under a 
trademark of Sumibright M-588 from Sumitomo Chemical Co., Ltd.) 



Application Example 7 

25 

To 97 parts by weight of a polybutylene terephthalate resin (commercially available under a trademark 
of TAFPET PBT N1000 from Mitsubishi Rayon Co., Ltd.), 3 parts by weight of SPO-7 which was prepared in 
Example 7 was added as a modifier according to the present invention to obtain a mixture. The mixture was 
kneaded at a barrel temperature of 230 • C and extruded using a twin-screw extruder (TEX-30, by The 
30 Japan Steel Works Co., Ltd.) to obtain a pellet. Then the pellet was injection molded using a injection 
molder (IS100EN-3AV (5oz), by Toshiba Machine Co., Ltd.) under the following conditions to obtain a test 
piece for property evaluation: Cylinder temperature: 260 *C. Injection pressure: 1,000 kg/cm 2 , Mold 
temperature: 70 *C, Cooling period: 30 sec. The pellet or the test piece obtained was evaluated for the 
following properties: 

35 

(1) Melt Flow Rate 

A melt flow rate was measured at 250 *C under a load of 2.16 kg according to ASTM D1238. 
40 (2) Tensile Properties 

Yield strength (YS), ultimate strength (US) and ultimate elongation (UE) were measured using a test 
piece of 1/8 inch in thickness according to ASTM D638. 

45 (3) Flexural Properties 

Flexural modules (FM) and flexural strength (FS) were measured using a test piece of 1/8 inch in 
thickness according to ASTM D790. 

so (4) Impact Resistance 

Notched Izod impact strength was measured at 23 # C using a test piece with notch of 1/8 inch in thickness 
according to ASTM D256 

55 (5) Heat Distortion Temperature (HDT) 

Heat distortion temperature was measured under a fiber stress of 4.6 kg/cm 2 using an unannealed test 
piece of 1/4 inch in thickness according to ASTM D648. 



9 
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(6) Electrostatic Properties 

' »«. an *«» ,„ „ M ^ ST^SSTS,* , * rt - , *»> *«*> « (««■ 

Test results are summarized in Table 2. " 

Comparative Applicati on Example 3 



75 



20 



25 



30 



Melt Flow Rate (g/10 min) 



Table 2 



AppI.Examp. 7 



Tensile Properties: 



YS (kg/cm 2 ) 
US (kg/cm 2 ) 
UE (kg/cm 2 ) 



Flexura l Properties: 

FM (kg/cm 2 ) 
FS (kg/cm 2 ) 

Izod Impact Strength (kg. cm/cm) 
Heat Distortion T emp. ( • C) 

Electrostatic Properties: 



48 



500 
350 
290 



21.800 
790 
5.2 
167 




Com .AppI.Examp. 3 



27 



550 
540 
410 



26,000 
900 
4.4 
156 



35 



Application Examples 8 and 9 anH r^ f 



plication Examples 4 and 5 
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45 



50 
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available under a trademark of ^ ^Sffi^ST^ *" 

SBR (styrene-butadiene rubber, commerci^vT^ w 3 C °- Ltd) ******* Bcample 8) or 

Sumitomo Chemioa. Co.. lidj £2S?bS2J i ! ' ''■f^™"* ° f SUM ™MO SBR 1502 J£ 
stearic acid, and SPO-8 in Ju£2S£T h tZ'LLZ^ ^ *c oxi£ 

The kneading was effected as follows: At 1 rst onfc the uht? U8m8 . 3 68-2 mixer * Kobe Ltd. 
with the other materials was kneaded for 4 5 min in s ^h f^LATf^ f0r 30 Sec " and its mi *"° 
A vulcanizing agent (sulfur) and vulcanizing mS£2£ J ^J"*"^ *■ not «eed 150-C. 
formulation on a 10 inch open roll mi,, confront oST-T * ' add8d 4 ° th ° resu,ti "9 

Then it was subjected to a press vulcanization ,«, °r „ unvu,ca "'^d composition, 
for SBR to obtain a vulcanized mbbercomposS ** 1 ° ^ for EP ° M 0r at 150 ' C * 30 min. 

The unvu,canized and vulcanized rubber composition were tested for the following parties: 
(1) Unvulcanized Rubber Composition 
(1-1) Mooney Viscosity and Mooney Scorch Test 

J^tXZxzx. ssk ess r r ted usin9 * 

JIS K6300. ^ according to Phys.cal test method for unvulcanized rubber" stated in 
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(1-2) Osilating vulcanization test (ORD) 

Osilating vulcanization test was effected using an oscillating disk rheometer by Toyo Seiki Seisaku-sho, 
Ltd. according to "Vulcanization test method by osilating vulcanization tester" stated in Japan Rubber 
5 Association Standard SRIS3105 (2) Vulcanized Rubber Composition 

(2-1) Tensile Properties and Hardness 

Tensile properties, i.e. ultimate strength (US) and ultimate elongation (UE) and hardness, were 
70 measured according to "Physical test method for vulcanized rubber" stated in JIS K6301 

(2-2) Heat Aging Test 

A test piece was allowed to be left at 100*C for 72 hours in a gear oven. Then tensile properties, i.e. 
75 ultimate strength (US) and ultimate elongation (UE), and hardness described above were measured. Percent 
retention of ultimate strength, ultimate elongation and a change of hardness were calculated from the values 
before and after the heat treatment. 

(2-3) Visual Observation 

20 

A test piece of the vulcanized rubber was allowed to be left at a room temperature and surface thereof 
was observed visually every predetermined time. Results are shown as follows: 

(Good) ©>0>A>X>XX (Poor) 
in which "Good" means a state in which changes of the test piece such as whitening and discoloration do 
25 not occur on a surface of the test piece and it keeps lustrous smooth surface appearance like that observed 
immediately after molding, and "Poor" means a state in which changes such as whitening and discoloring 
occurs on a surface of the test piece 

Test results are summarized in Table 4. 

30 
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45 
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Table 3 



5 




AppI.Examp. 


Comp. AppI.Examp. 


o 
o 


9 


4 


5 


10 


Espren 524 1) 


100 


- 


100 


- 




Sumitomo SBR 1502 2) 


- 


100 


- 


100 




Seast S0 3) 


100 


60 


100 


60 j 


15 


PW-380 4) 


30 


- 


30 


- 




Sunsen 4240 5 * 


- 


15 


- 


15 


20 


ZnO 


5 


5 


5 


5 




Stearic acid 


1 


1 


1 


1 




Antigen 6C 6) 


- 


3 


- 


3 


25 


Suntite S 7) 




2 




2 




Sokcinol BZ 8) 


2.0 




2.0 






Sokcinol TT 9) 


0.5 




0.5 




30 


Sokcinol TRA 10) 


0.5 




0.5 






Sokcinol DM 11) 


1.0 




1.0 




35 


Socinol C2 12) 




1.0 




1.0 




Sulfur 


1.0 


2.0 


1.0 


2.0 


40 


SPO-8 


2 


2 







Notes: 



1) Ethylene-propylene-diene rubber (commercially available from 
Sumitomo Chemical Co., Ltd.) 

2) Styrene-butadiene rubber (commercially available from Sumitomo 
Chemical Co., Ltd.) 



65 
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3) FEF carbon black (commercially available from Tokai Carbon Co., 
Ltd.) 

4) Softening agent (commercially available from Idemitsu Kosan Co., 
Ltd.) 

5) Softening agent (commercially available from Japan Sun Oil 
Company) 

6) Age resister (commercially available from Sumitomo Chemical 
Co., Ltd.) 

7) Age resister (commercially available from Seiko Chemical Co., 
Ltd.) 

8) to 12) Crosslinklng aid (commercially available from Sumitomo 
Chemical Co., Ltd.) 
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15 



Table 4 



20 



25 



30 



35 



40 



Vulcanized Rubber Properties: 



Tensile Properties: 



US (kgf/cm 2 ) 



UE (%) 



Hardness (JIS A) 



Heat Aging Test: 



Retention of US (%) 



Retention of UE (%) 



Change of Hardness (point) 



Visual Observation 



Oday 

1 day 

2 days 
7 days 

21 days 



126 


166 


I 127 


172 


340 


440 


300 


' 460 


79 


62 


78 


61 



108 


93 


110 


95 


65 


52 


68 


I 48 


+ 4 


+ 11 


+ 5 


+ 12 


@ I 


<0> I 


A i 


A 


o 


O 


A 


X 


o 


O 


A 


X 


o 


A 


X 


X 


A 


X J 


XX 


XX 
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50 
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Application Examples 10 to 1 3 

-*e^ - «ow rate: ,0 g/tO m ,,. 

Ltd.). the comb-lite polyol ether f^VSI^SS^^ *T SUmit ° m ° C ° ' 

content: 31 to 32 % by weight, a nitrogen ^S^f^^TT P0 " WhM »^ < a ^phorus 
trademark of SUMISAFE P from Sumitomo Chemtea Co Ltd ° ' 1 COmmercia,l V avai,a °'* ""der a 

amide (a phosphorus content: 20 to 21 * "b^aH* 2™* me ^ PO'VPhosphoryl 
commercially available under a trademark of SlSl^E^^rr 32 * 35 % by Wei 9 ht ' 

oxide or calcium magnesium borate in amount H n Tah^ T J"" 1 * - Co > Ltd) " and 2inc 
150 to 160-C for 20 min. using a mixing UST If 3dded incor Po^ed therein at 

t00 kg/cm' for 5 min. to obSn 7ZZeo"TlTT " ^ *" * 200-C under 

evaluated for oxygen index according to JIS K7201 ZIk.^ * 3 , mm h The test ' eac ° ^s 
and antistatic properties determined in ^IIS^S^ZSS? * ! ^ ^ 
given in Table 5. 88 ,n AW**™ Examples 1 to 6. Test results are 
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Comparative Application Example 6 

Application Example 10 was repeated except that the comb-like polyol ether according to the present 
invention (SPO) was not used. Test results are given in Table 5. 

Table 5 

Antistatic and Flame Retardant Effect on Polypropylene 





Application Example 


Co.Appl. 




10 


1 1 


12 


13 


Ex. 6 


Modifier 


SPO-1 


SPO-1 


SPO-2 


SPO-6 




(Amount)" 1 


(3) 


(3) 


(5) 


(5) 




Flame Retardant 


Su-P 






Su-P 


Su-P 


(Amount) 1 


(15) 






(15) 


(15) 




Su-PM 


Su-PM 


Su-PM 


Su-PM 


Su-PM 




(15) 


/AAV 

(30) 


(30) 


(15) 


(15) 


Flame Retarding Aid 


ZnO 


CaMgBo 






ZnO 


#3 (Amount) #1 


(2) 


(2) 






(2) 


Surface Resistivitv 












(Q/D) 












before water wash 


6x10 11 


8x10 11 


7x10 10 


4x10 10 


3x10 14 


after water wash 


9x10 11 


3x10 12 


1x10 11 


8x10 10 


7x10 14 


Half-life* 4 (sec) 












before water wash 


5.4 


5.3 


0.4 


0.3 


72 


after water wash 


6.5 


7.6 


0.7 


0.3 


95 


Oxygen Index 


27.8 


28.5 


27.3 


27.5 


24.2 


Flammability(UL-94) 


V-1 


V-0 


V-2 


V-1 


Failure 



Notes: 
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25 



30 



35 



40 



* 1 Amount added per 100 parts by weight of polypropylene 

g (commercially available under a trademark of SUMITOMO NORBLEN 
AW564 from Sumitomo Chemical Co., Ltd.) 

* 2 Su-P: Sumisafe P (commercially available from Sumitomo 
10 Chemical Co., Ltd.) 

Su-PM: Sumisafe PM (commercially available from Sumitomo 
Chemical Co., Ltd.) 

* 3 CaMgBo: Calcium Magnesium Borate 

*4 Half-life: Half-life of Accumulated Charge 

20 

properties of a molded article prepared ZZom F 7eZZ l ° f resins °' ^bers and 

a low surface resistivity and keeps exSnVLstetre«^' , ^ *** can * 0btained which "as 
washing or friction on their surface. J535^Tm32 Z f ?" 9 time With ° Ut b *« affected "y 
improved by the addition of the modifieTaccXlo to I I . ° fr ° m r9SinS 0r rubbers can be 
their processing manners and condZs 9 PreSent mVention dependin 9 on the their kinds. 

^^^V^:^™^^ disperse of various kinds of 
processability of the resins or the rubbel contSn no l*"*™ * ' S effective for ™»<>™9 

artide prepared therefrom. For exampTe Xn he modffitT °? 6 and Pr0perties of *• 
porated to the resins or the rubbers in coZ^ 1 ° rd ' n9 ,0 the present inventi °" * incor- 
compound and a specified JJSL ng^STd Tl^ET* 0 ^ °° n * n " d phos P ho - 
an excellent flame retardancy, but also advamaaJ ,J £ . r8S ' nS W the rubbers with "°* only 
Therefore the molded product" \^ ™ *"* °" dU "' n9 C ° mbUStion 

burning disposal after it is used CauSe P roble ™ even if it is subjected to 

of surface appearance of the molded article T^'J^TZ' T° * ^ ° r r ° ,,S and Oration 
surface of the molded product, can be avoided. m ' n9 ° f ** additives or "*r on a 



Claims 
1. 



and a metal salt thereof. copolymer (A) with a poly(alkylene oxide) monoalkyl ether (B), 

£."rsrts sets? 5 «s rrrrr-r* — ~ 

styrene to maleic anhydride of 1 : i to 9 : i ar ^ymerization ratio of 

55 4 - i^r^ar^^x^r^ ------ 



2. 
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5. A flame retarding composition which comprises the modifier as claimed in any of Claims 1 to 4, and a 
nitrogen-containing condensed phosphoric acid compound. 

6. A thermoplastic resin composition which comprises a thermoplastic resin and the modifier as claimed 
in any of Claims 1 to 4 in an amount of 0.1 to 25 % by weight, based on the weight of the 
thermoplastic resin. 

7. A thermoplastic resin composition as claimed in Claim 6, in which the thermoplastic resin is at least 
one engineering plastic resin selected from polyphenylene ether, polyethylene terephthalate, poly- 
butylene terephthalate, polyamide, polycarbonate, polyacetal, polysulfone, polyether sulfone, poly- 
phenylene sulfide and polyarylate. 

8. A rubber composition which comprises a rubber and the modifier as claimed in any of Claims 1 to 4 in 
an amount of 0.1 to 25 % by weight, based on the weight of the rubber. 

9. A rubber composition as claimed in Claim 8 , in which the rubber is at least one rubber selected from 
natural rubbers, ethylene-a-olefine copolymer rubber, isoprene rubber, isoprene-isobutylene copolymer 
rubber, styrene-butadiene copolymer rubber, chloroprene rubber, epichlorohydrine rubber and ae- 
ry lonitrile-butadiene copolymer rubber. 

10- A molded article which comprises the thermoplastic resin composition as claimed in Claim 6 or 7, 

11, A molded article which comprises the rubber composition as claimed in Claim 8 or 9. 

12. Use of the modifier as claimed in any of Claims 1 to 4 for providing a resin or rubber with antistatic 
properties. 

13- Use of the modifier as claimed in any of Claims 1 to 4 for providing a resin or rubber with flame 
retardancy. 

14- Use of the modifier as claimed in any of Claims 1 to 4 for preventing additives and/or fillers to be 
incorporated in a resin or rubber from blooming. 

15- Use of the modifier as claimed in any of Claims 1 to 4 for providing a resin or rubber with improved 
processability. 



17 



EP 0 669 364 A1 



Figure l 
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